The Effect of a Canoe-Based Wilderness Immersion Experience on Young Adolescents' Connectedness to Nature by Feldbrugge, Ryan M.
 
 
 
 
 
The Effect of a Canoe-Based Wilderness Immersion Experience on Young 
Adolescents’ Connectedness to Nature 
 
 
 
 
A FIELD PROJECT 
SUBMITTED TO THE FACULTY OF  
UNIVERSITY OF MINNESOTA 
BY 
 
 
 
 
Ryan M. Feldbrugge, B.A. 
 
 
 
 
 
 
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 
FOR THE DEGREE OF  
Master of Environmental Education 
 
 
 
Ken Gilbertson, Ph. D., Chair 
Julie Ernst, Ph. D. 
David Syring, Ph. D. 
 
 
 
April 20, 2016 
 
 
 
  
UNIVERSITY OF MINNESOTA
This is to certify that i have examined this copy of a Plan B Paper by
Ryan Feldbrugge
and have found that it is complete and satisfactory in all respects, 
and that any and all revisions required by the final 
examining committee have been made.
Name of Faculty Adviser
Signature of Faculty Adviser
Date
 ii 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© Ryan Feldbrugge 2016 
 
  
   iii 
Acknowledgements 
 
 This project would not have been possible without the expertise, encouragement, 
and support of my committee chairperson and faculty advisor, Dr. Ken Gilbertson.  
Thank you so much for all your time, effort, and energy. 
 I would also like to give tremendous thanks to my project committee members, 
Dr. Julie Ernst and Dr. David Syring.  Your unique experiences resulted in invaluable 
feedback and insight.  Thank you both very much for your time and energy. 
 I would like to extend a special thanks to the YMCA of the Twin Cities for 
allowing me to survey their campers, without whom this project would not have come to 
fruition. 
 I owe an extra special thanks to my friends and family for their support 
throughout this endeavor.  Finally, I must thank my wife, Sara, and my son, Everett for 
their patience, love, and support through all of this.  Without them, this project would not 
have been possible. 
   iv 
 Abstract 
Wilderness areas can be very impactful places for young adolescents and experience in 
them has documented positive effects on their development.  They may also be a means 
for increasing young adolescents’ connectedness to nature.  Participants in this study 
were young adolescents who took part in a canoe-based wilderness immersion 
experience.  Prior to the experience, their level of connectedness was measured using the 
Connectedness to Nature Scale-Revised as well as two open-ended questions (Frantz, 
Mayer, & Sallee, 2015).  Following their experience, their level of connectedness was 
measured again using the same instrument as well as focus group interviews at 2 of the 3 
camps surveyed.  The results of the study indicate that a canoe-based wilderness 
immersion experience has a positive effect on young adolescents’ connectedness to 
nature.  The results can be used to support existing and develop new wilderness 
programming for young adolescents.  While the results are significant on their own, they 
also raise additional questions and directions for further research.  
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Chapter 1 - Introduction 
Background 
 An increasing number of today’s youth lack a connection to nature (Eisenhauser, 
2007).  It is often thought that they are living and operating with a “nature deficit” (Louv, 
2008).  Richard Louv coined the term ‘nature deficit disorder’ to refer to a hypothesis, 
not a diagnosable medical condition, which describes the costs of disconnection from 
nature that affect children and, to a lesser degree, adults.  According to Louv, examples 
of such costs are “diminished use of the senses, attention difficulties and higher rates of 
physical and emotional illness,” (Louv, 2008, p. 36).  Given the proposed detriments to 
our well being, Louv suggests that we ought to, and will be able to, reverse the effects of 
nature deficit disorder.  If we can do this, we will regain what some think is an essential 
part of the human condition (Schultz, 2002).  Schultz claims that we are all part of nature.  
He continues by saying that, “we live by the rules of nature,” and “as societies, we are 
bound to the resources of our environment,” (Schultz, 2002, p. 61).  Schultz suggests we 
are composed of, rely on the resources, and, in some ways, are at the mercy of nature.  
These relationships with nature are often referred to by the blanket term ‘connectedness 
to nature’ or simply ‘connectedness.’  For Schultz, connectedness is defined as, “the 
extent to which an individual includes nature within his/her cognitive representation of 
self,” (Schultz, 2002, p. 67).  Given our composition from it and reliance on it, nature is 
part of the human condition and yet youth seem to be increasingly disconnecting from it. 
 Disconnection can occur for a number of reasons, among which are increases in 
the following: contact with things that are non-nature related (e.g. technological devices), 
isolated individualism, and violence as well as exposure to an abstract and virtual reality, 
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symbolic appreciation of nature, and a relatively fast pace of life (Orr, 2002).  Our society 
has become one in which children’s lives are filled with scheduled activities wherein they 
are completely supervised by adults so that they do not get hurt.  If those activities do 
take place outdoors, they generally take place on manicured sports fields or parks (Lester 
& Maudsley, 2007).  Children are no longer given time for unstructured play outside 
because, in general, we live in a risk averse and exceedingly structured world.  In this 
way, too many children are not growing up exposed to nature and, unfortunately, too 
often they are being told that playing outside is an unsafe, noisy nuisance (Lester & 
Maudsley 2007).  If children are being kept indoors and over-supervised when they do 
play outside, it is unlikely that they will form any connection to the natural environment.   
 In America, the disconnection of youth from nature may be seen as a result of 
pervasive technology (e.g. smart phones, iPods, computers, and television) through which 
to interact with the world.  Their interactions with the natural world, in such a case, are 
mediated and as such can be distanced from it.  In other words, it can be vicarious rather 
than a direct experience with nature (Kellert, 2002).  However, technology is not 
singularly to blame for disconnection.  
In a study by Haluza-Delay, which did not address technology, it was found that 
nature was thought of as something outside of youth’s everyday world and as such 
separate from it (Haluza-Delay, 2001). Because nature was not a part of their every day 
life, they did not feel an affinity for it and so they were not connected to it.  But if Schultz 
is right and the human condition does require a connection to nature, then disconnection 
means that we are losing something essential to our sense of self.  We may need to 
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maintain a connection to the natural environment if only to sustain ourselves (Schultz, 
2002). Additionally, research suggests that a connection to nature may be positively 
related to environmentally friendly behaviors, as well as being developmentally 
beneficial both cognitively and emotionally (Mayer & Frantz, 2004; Kellert, 2002).  
Mayer & Frantz (2004) demonstrated a moderately strong positive relationship between 
connectedness and environmentally friendly actions, which suggests that if we increase 
connectedness, we may increase environmentally friendly behavior.   Kellert (2002) 
discusses the developmental benefits of exposure to nature.  In particular, he cites two 
studies that suggest that learning about nature can, “facilitate the…capacity for sorting 
and retaining information and ideas,” (p. 122).  Kellert also points out that a child’s range 
of emotional responses is diversified by exposure to nature, better enabling them to 
respond to other aspects of the world.  So, if disconnection can have negative 
consequences while connection can have positive impacts, how do we stop disconnection 
and foster more connectedness with the natural environment? 
 While there are no doubt indigenous cultures that characterized connectedness to 
nature far earlier, one of the earliest Anglo-American discussions of connectedness to 
nature (connectedness) in the literature is Aldo Leopold’s A Sand County Almanac 
(Leopold, 1949).  It is in this text that Leopold sets out his land ethic.  Leopold’s land 
ethic centers around action and as such he claims, “When we see land as a community to 
which we belong, we may begin to use it with love and respect,” (Leopold, 1949, p. viii).  
From this view, one can extend their sense of community to include the natural world.  
This is one way in which connectedness can be fostered, by redefining our notion of 
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community. Another way to build connectedness is through exposure to nature in a 
variety of ways and contexts ranging from non-formal environmental education 
programs, such as a zoo based high school, to ecologically centered outdoor 
programming, such as an Audubon Field Ecology Camp (Theimer & Ernst, 2012; Okada, 
Okamura, & Zushi, 2013; Hanna, 1995).  The ways to connect are potentially countless.  
However, one approach used in the fields of environmental and outdoor education to 
connect people to nature is through exposure to and direct experience in a designated 
wilderness and/or a wildland recreation area (Kellert, 1998).   
 A wilderness area, by definition, is isolated and/or remote, and free of human 
trappings.  To be able to subsist in such a place, one must be able to take care of all their 
needs with only what they carry with them (Miles, 1987a).  Given the location and setting 
of most, if not all, wilderness areas, an experience in one may generally be thought of as 
immersive.  Such an experience is one in which the individual “feel[s] that they are fully 
present rather than distracted by thoughts and external stimuli unrelated to the 
natural…environment,” (Weinstein N., Przybylski, A., and Ryan, R., 2009, p. 1315).  
With such a characterization in mind, an experience lasting multiple days, with little or 
no contact with the world outside the wilderness area or other people outside those with 
whom one may be sharing the experience could be thought of as an immersion 
experience (Atchley, R. A., Strayer, D. L., & Atchley, P., 2012).  The challenge and 
intensity of an immersion experience in a wilderness area can, potentially, have a 
profound effect on an individual and their attitudes regarding the natural world (Miles, 
1987a).  Borrie and Roggenbuck (2001) suggest that there are three distinct phases of a 
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wilderness experience: entry, immersion, and exit.  Their study suggests that the 
immersion phase is that in which participants are most comfortable with the environment 
so that they are best able to appreciate their surroundings and feel a connection with the 
landscape.  
 Given the above, the potential impact of a wilderness immersion experience may 
influence future behavior.  In a study by Chawla (1999), environmental activists were 
interviewed regarding the sources of their environmental commitment.  Among the 
primary sources noted, the most prominent was experience of a variety of natural areas 
during childhood.  This is not to say that a single childhood experience in nature, no 
matter how intense, will be indicative of future behavior but merely that it may be an 
influence toward environmentally responsible behavior.  Chawla’s study defined 
childhood as under 18 years of age.  However, it may be the case that a wilderness 
experience may be more impactful at certain age levels than others.  Developmentally, 
young adolescents (10-14 years old) are beginning to think abstractly though they may be 
better suited to concrete thinking.  As such they are constantly looking for their education 
to be concretely grounded and for their world to be relevant (Piaget, 1969 in Engleson & 
Yockers, 1994).  There may be nothing more relevant or concrete than having to take 
care of oneself in the wilderness (Miles, 1987a).  While such an experience can still have 
a profound effect later in life, studies have shown the benefits of such an experience 
earlier in life (Chawla, 1999; Ewert, Place, & Sibthorp, 2005).  In such a case, lifelong 
changes can be set in place that will potentially have more impact, especially in the case 
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of having positive attitude toward nature and behaving responsibly toward environmental 
issues. 
 The purpose of this study is to investigate one possible way to connect young 
adolescents to the natural world, namely a canoe-based wilderness immersion experience.  
Given the work that has been done thus far regarding both, connectedness and 
wilderness, it seems prudent to investigate if there is a link between them.  If it is found 
that a wilderness immersion experience can influence young adolescents’ connectedness 
to nature, not only will we have an additional reason to value wilderness areas, there may 
also be a potential avenue to greater environmental change, as well as restoring an 
essential component of the human condition and sustenance. 
Research Question 
What is the effect of a canoe-based wilderness immersion experience on young 
adolescents’ connectedness to nature? 
Definitions of Terms 
Wilderness 
Nominal Definition: A wilderness area is one in which “the earth and its community of 
life are untrammeled by [people]” and people are visitors themselves (The Wilderness 
Act, 1964, p. 1).  Additionally, it is an area as described above, that has been set aside to 
remain in such a state, preserved and maintained by the federal government. A wilderness 
area needs congressional approval in order to be designated so. 
Immersion Experience 
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Nominal Definition:  An immersion experience is one in which the individual is fully 
present with all of their senses engaged and undistracted by thoughts and/or stimuli that 
are unrelated to the present experience (Weinstein, N., et. al. 2009).  
Connectedness to Nature 
Nominal Definition: The affective and experiential way in which an individual relates to 
the natural world around them.  This relationship follows from an individual’s feeling of 
kinship with and belonging to the natural environment.  In addition to these feelings, 
individuals define that relationship in terms of membership in a broad natural community 
(Mayer and Frantz, 2004). 
Operational Definition: For the purposes of this study, connection to nature will mean the 
affective and experiential way in which an individual relates to the natural world as 
measured by the 10-point Connectedness to Scale-Revised as developed by Mayer, 
Frantz, & Sallee in 2015 and will be the observed measurable construct of this study.  
Young Adolescents 
Nominal Definition:  UNICEF defines young adolescents as those individuals between 
the ages of 10-14 (Adolescents and Youth, Introduction, 2014). 
Limitations 
• Participation in the wilderness experience is voluntary/self-selected, so results 
cannot be generalized to all youth nor can these results be generalized beyond the 
respondents in this study because of their self-selection to participate in a 
wilderness based experience. 
• It is likely that there will be a ceiling effect of high levels of connectedness prior 
to participation in a wilderness experience because of the type of participants. 
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That is, it may be that by their choice to participate in an extended wilderness 
experience, the participants may already have a certain connection to nature, 
thereby masking the true potential of a wilderness immersion experience in 
fostering connectedness to nature. 
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Chapter 2 - Review of Literature 
 
 Based on a number of studies from various locations around the world it is clear 
that children’s contact with nature is declining (Rideout, V. J., Foehr, U. G., & Roberts, 
D. F. (2010); Gleave, J. (2010); Skar & Krogh, (2009); and Loge, 2011).  The term 
“nature deficit disorder” has become commonplace in environmental education literature 
(Louv, 2008).  If, in general, children are suffering from lack of exposure to nature, they 
have little or no chance to develop a connection with it.  Some people argue that a 
connection to the natural world is crucial to our livelihood (Schultz, 2002).  Research 
supports this claim insofar as it suggests that exposure to nature has social, psychological, 
and developmental benefits (Kellert, 2002; Lester & Maudsley, 2007; Kaplan, R., 1984; 
Kaplan & Kaplan, 2002; Weinstein et al, 2009).  Even with research to support the 
benefits of nature, disconnection from nature is quickly becoming the norm along with 
the loss of benefits reaped by exposure to the natural world (Kellert, 2002; Eisenhauser, 
2007).  The benefits of having a connection to nature include care for and protection of 
nature, supporting agencies that are responsible for managing wilderness and wildlands, 
and having political support to preserve and protect areas (Scott, B. A., Amel, E. L., & 
Manning, C. M., 2014).  This begs the question how do we stop this experiential loss to 
foster more connectedness?  Connectedness to nature happens in a number of ways, 
however one way may be through a wilderness immersion experience.  This will be the 
topic of the following discussion.  It will begin with an overview of what disconnection is 
and how it happens.  Next it will move through a discussion of connectedness, and its 
dimensions, ways it is fostered and its relation to youth.  From there a brief summary of 
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wilderness and wilderness education will be laid out.  Following that will be a short 
synopsis of what criteria must be met in order for an experience to be a wilderness 
immersion experience.  This chapter will close by looking into the potential of a 
wilderness immersion experience to influence connectedness in youth. 
Disconnection 
In 2008, Richard Louv coined the term, ‘nature deficit disorder’ to refer to a 
hypothesis, not a diagnosable medical condition, which describes the costs of 
disconnection from nature that affect children and, to a lesser degree, adults.  Some 
examples of these costs are “diminished use of the senses, attention difficulties and 
higher rates of physical and emotional illness,” (Louv, 2008, p. 36).  All of these costs, 
Louv suggests, are reversible and within our power to do so.  In part, mitigating nature 
deficit disorder will be accomplished by reconnecting youth with nature.  Disconnection 
is occurring and some of the ways in which that happens will be outlined below. 
Many factors contribute to disconnection from nature.  Technology is the first and 
easiest culprit to blame for youth’s disconnection from the natural world and has been 
suggested as such by many, including Stephen Kellert.  In a 2002 collection of essays on 
children and nature, he points out that through the virtual world youth experience the 
natural world vicariously.  This type of experience, rather than creating a connection, can 
distance an individual from the natural world (Kellert, 2002).  In the same collection, 
David Orr offers evidence to support Kellert’s point.  Orr points out that some of the 
more specific factors are: increased contact with things that are non-nature related (e.g. 
technological devices), increased violence, exposure to an abstract and virtual reality, 
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isolated individualism, symbolic appreciation of nature, and a relatively fast pace of life 
(Orr, 2002).   
A fast pace of life is particularly pertinent for youth.  Much more than previous 
generations, today’s youth have full schedules of activities.  School is no longer the only 
scheduled activity for children.  Organized sports and clubs occupy much of their out of 
school time.  This is not to suggest that none of these activities occur outside, but 
typically when they do, they take place on manicured sports fields (Lester & Maudsley, 
2007).  Unstructured time outside of school in nature is virtually unheard of due to the 
increase in risk aversion and litigation.  Children, in many cases are told that playing 
outside is an unsafe, noisy nuisance (Lester & Maudsley, 2007).   
Apart from the technological and societal barriers to nature, there are physical and 
semantic barriers.  In a study by Haluza-Delay, it was found that nature was considered 
something outside of youth’s everyday life and as such it was separate from it (Haluza-
Delay, 2001).  The treatment being studied was a 12-day wilderness adventure program 
and the participants were suburban teenagers.  Results indicated that while the experience 
was a powerful one, it nonetheless did not change the teenager’s perception of nature.  
Following the treatment, nature was still considered separate from their everyday life and 
in most cases, the teens felt that “nature did not exist at home” and was defined as 
without human influence or impact (Haluza-Delay, 2001, p. 45).   
This last sentiment regarding semantics was investigated by Joanne Vining, Melinda 
S. Merrick and Emily A. Price.  Their study investigated whether or not participants 
thought of themselves as part of nature and what words came to mind when thinking of 
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natural or unnatural environments.  Results indicated that the majority of participants 
considered themselves a part of nature yet described natural environments as absent of 
human impact (Vining, Joanne, Merrick, Melinda S., & Price, Emily A., 2008).  This is 
seemingly contradictory.  How can humans consider themselves part of a place that is 
defined by their absence?  Their suggestion is that there is simply cognitive dissonance at 
play that may complicate decision making that may result in certain attributes being 
relinquished.  In particular, the connection to the natural world is being let go due to a 
lack of immediate interaction, resulting in disconnection from the natural world.   
These are some of the ways by which individuals become disconnected from nature.  
It is by no means an exhaustive list but rather a background from which to further discuss 
connectedness, how it is measured, how it is fostered and its relationship with youth. 
Connectedness with Nature and Youth  
 
Exposure and connection to nature can have many benefits, especially for children.  
Kellert has pointed out a number of cognitive, affective, and evaluative developmental 
benefits that children receive from exposure to nature.  Among those benefits are: 
increased capacity for sorting and retaining information, increased comprehension, and 
increased diversity in emotional responses.  Kellert (2002) cautions however, that these 
claims are in need of further research to support them. In their review of children’s 
natural play, Lester and Maudsley summarize the state of research on just that topic.  
According to their summary, the research is clear that play in natural spaces is associated 
with benefits to health and well being while also fostering connectedness to those natural 
spaces (Lester & Maudsley, 2007).   
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One of the earliest discussions of connectedness to nature (connectedness) in the 
Anglo-American literature is Aldo Leopold’s A Sand County Almanac (Leopold, 1949).  
It is in this text that Leopold sets out his land ethic.  Leopold’s land ethic centers around 
action and as such he claims, “When we see land as a community to which we belong, we 
may begin to use it with love and respect,” (Leopold, 1949, p. viii).  From this view, one 
can extend their sense of community to include the natural world.  This is one way in 
which connectedness can be fostered, by redefining our notion of community.   
 Leopold’s conception of connectedness to nature has given rise to many more 
refined and varied definitions of connectedness ranging from Schultz’s inclusion of 
nature in self to Cheng & Monroe’s Children’s Affective Attitude Toward Nature (2010) 
with a number of different variations in between.  All of these varied definitions are 
attempting to get at an empirically measurable notion of what Leopold was expressing 
and that is a feeling of resonance, of kinship, of identity with the natural environment. 
 Schultz (2002) defined connectedness as inclusion with nature.  He claimed that 
that connection has a cognitive, an affective, and a behavioral component.  While Schultz 
places connectedness in a larger philosophical, sociological, and anthropological 
framework, his focus is on the three psychological components.  The cognitive 
component, he claims, is the central aspect of connectedness.  It is defined in terms of the 
individual’s representation of self and the degree to which nature is included in that 
representation.  As the central aspect of connectedness, Schultz suggests that the affective 
and behavioral components follow from the cognitive.  He says, “Given that a person 
feels a sense of connection with nature…it seems an easy extension to suggest that people 
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can have a sense of intimacy, or at least caring, for an animal or place” (Schultz, 2002, p 
68).  It is that sense of intimacy or care that Schultz claims is indicative of the affective 
component while the behavioral component is best demonstrated through an individual’s 
actions that indicate a commitment to their relationship with nature i.e. environmentally 
friendly actions.  Since the cognitive is prior to the other two, Schultz claims that we 
ought to investigate it in a more empirical way via what he calls the “Inclusion of Nature 
in Self (INS) Scale” (Schultz, 2002, p 72).  A slight variation of the single item scale is 
shown below in Figure 1. 
Please circle the picture below that best describes your relationship with the natural environment. 
 
 
Figure 1 – Inclusion of Nature in Self (INS) Scale 
This scale by Schultz is among the first to attempt to empirically measure connectedness 
to nature, and in particular the cognitive aspect of connectedness. 
 Following Schultz, Frantz and Mayer (2004) produced a 14-item scale to measure 
connectedness to nature.  The scale they produced is based upon a definition of 
connectedness they claim follows from Leopold’s land ethic.  That definition is as 
follows, “the extent to which people experientially view themselves as egalitarian 
members of the broader natural community; feel a sense of kinship with it; view 
themselves as belonging to the natural world as much as it belongs to them; and view 
their welfare as related to the welfare of the natural world” (Frantz & Mayer, 2004, p 
504).  According to Frantz and Mayer (2004), the scale developed based upon this 
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definition is intended to measure an individual’s “affective, experiential connection to 
nature,” (p 504).  However, this instrument was tested and validated for use with adults.  
 In 2010, Cheng and Monroe developed an 18-item index to assess the affective 
attitude toward nature of 4th grade children.  Their goal in developing this scale was to 
extend existing notions of connectedness to children as a means to relate it other 
variables.  Their definition of connectedness specifically tailored to children is composed 
of four parts; enjoyment of nature, empathy for its creatures, sense of oneness, and sense 
of responsibility (Cheng & Monroe, 2010, p 35).  This more specialized definition is due 
to the developmental differences between adults and children but nonetheless is 
indicative of the feeling of kinship and community with nature definitive of 
connectedness.  The results of their study demonstrated the influence of connectedness on 
environmentally friendly practices and interest in participating in nature based activities, 
as well as the influence of family values, self-efficacy, and previous experience in nature 
on connectedness.  In addition to demonstrating these relationships, their results also 
supported prior research in the field namely, Frantz and Mayer’s 2004 study, Chawla’s 
1999 study, and by extension, Schultz’s 2002 study.  However, it’s only applicable to a 
narrow age range of 8-10 years old.   
 Recognizing the need for a more widely applicable instrument, yet working 
within the same definitions of connectedness, Brügger, Kaiser, and Roczen (2011) 
introduced their Disposition to Connect with Nature scale.  According to their research, 
their scale is much better suited to a wider population, particularly a wider age range, as 
well as being less vulnerable to biases and having a greater validity.  One of the guiding 
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ideas behind their research is that connectedness to nature may not be something that 
everyone actively considers in themselves.  As such, it may be an implicit attitude or 
disposition that requires a more specialized and less direct instrument with which to 
measure it.  The results of Brügger, Kaiser, and Roczen’s study supported the consistency 
and validity of their instrument and opened the door to further research into 
connectedness.   
 While a significant amount of research has been devoted to trying to say what 
connectedness is and how to measure it, little has been done to formally investigate how 
and through what is it fostered.  Among the few studies that do, the primary means of 
fostering connectedness are frequent interactions with nature, family/role models, 
solitude, recreation, books and habitat alteration (Chawla 1999; Theimer & Ernst 2012).  
Theimer and Ernst (2012) add an additional influence in their investigation of U.S. Fish 
& Wildlife Service programming.  They conducted focus group interviews to evaluate the 
efficacy of the programming at influencing connectedness.  Their results suggest 
additional avenues of supporting connectedness; a) daily, frequent, and/or extended 
interactions with the local environment, that include opportunities for solitude; (b) 
instructional guidance that includes writing or storytelling activities; and (c) links to the 
local community and culture, possibly through service or other intentional relationship 
building, (Theimer & Ernst, 2012).  
 Other ways of connecting youth to nature are abundant in the literature.  In The 
Geography of Childhood, Nabhan and Trimble indicate a number of them including 
contact with wild animals, plants, and the land.  Importantly for them is contact with 
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nearby nature.  They suggest that a child’s connection to nature begins young with 
neighborhood nature in vacant lots, ditches, and, trees (Nabhan & Trimble, 1995).  Their 
focus is on the ways in which children interact with the natural world, choosing the 
minutia rather than the vistas to which adults are drawn.  Because children are interested 
in the small detail of the world around them, they are able to find nature just about 
anywhere and so encouragement to do so in the spaces nearby home allows a connection 
to be fostered early.  Additionally, it is rare for a child’s first nature experience to be one 
of solitude in a wilderness area and so, intuitively, it makes sense to begin fostering that 
connection close to home.   
 This sentiment is echoed in two studies by Louise Chawla, one from 1998 on 
significant life experiences and another from 1999 on the life events that contributed to 
environmental activists’ career choices.  More particularly, the first investigated the 
sources of environmental sensitivity in environmental educators and other environmental 
professionals.  In both studies, exposure to the natural world was the primary source and 
in particular, childhood natural places.  These childhood nature areas were the places at 
which most of the participants indicated their concern for the environment began.  It also 
seems that these experiences of childhood nature places took place prior to the age of 14.  
This suggests that it is in those years that a lifelong commitment to or concern for the 
environment can be be fostered and perhaps this can be extended to connectedness also. 
 All of the above mentioned studies were all trying to get at the same thing; 
connectedness to nature.  Each study investigated a slightly different variation of 
connectedness through different populations.  From this research it can be seen that 
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connectedness is entrenched with a number of different variables ranging from attitudes 
to environmentally responsible behavior to self-identity.  Additionally, it both influences 
and is influenced by each of these variables.  More importantly, it influences one’s 
interest in participating in nature related activities and environmentally friendly 
behaviors, both of which have long term benefits, such as some of the benefits discussed 
in the previous section on wilderness and a more sustainable lifestyle, respectively.  Yet 
in spite of the known benefits of being connected to nature on a societal level, the current 
trend seems to be towards a disconnection from nature, especially in the lives of youth 
(Eisenhauser, 2007).  However, this trend can be reversed so that youth can benefit both 
in the short term and the long term from a greater connection to nature, perhaps through 
exposure to wilderness areas.   
Wilderness 
 Wilderness has been defined in a myriad of ways by as many authors.  One 
example of which is Robert Marshall’s 1930 definition that wilderness “denote[s] a 
region which contains no permanent inhabitants, possesses no possibility of conveyance 
by any mechanical means and is sufficiently spacious that a person in crossing it must 
have the experience of sleeping out,” (Marshall, 1930, p. 141).  More than thirty years 
later, the Wilderness Act of 1964 was passed in the United States which legally defined 
wilderness and protected 9.1 million acres of land already being protected by 
administrative orders.  That number has grown exponentially to nearly 110 million acres 
in the more than 50 years since its passage (The Wilderness Act. Public Law 88-577. 88th 
Congress, Sept. 3, 1964).  According the act itself, a wilderness area is defined as one in 
which “the earth and its community of life are untrammeled by [people]” and people are 
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visitors themselves.  Additionally, it is a tract of land that has been set aside, by 
Congressional order, to remain in such a state, preserved and maintained by the federal 
government or other governmental agency (The Wilderness Act. Public Law 88-577. 88th 
Congress, Sept. 3, 1964). 
 While the benefits of wilderness exposure and experience were known 
anecdotally prior to the passage of The Wilderness Act, since its passage a significant 
amount of empirical research has been conducted to ascertain the particular, measurable 
benefits of a wilderness exposure and experience.  In 1974, drawing on the work of 
Maslow and others, Neil Scott began to express a psychology of wilderness experience 
(Scott, 1974).  In his paper, he suggests “that the mysticism of nature as seen in the 
reveries and unusual psychic encounters of wilderness enthusiasts can be investigated” 
(Scott, 1974, p. 236).  Following Scott in 1984, Young and Crandall investigated the 
potential connection between self-actualization and wilderness experience and found only 
a weak relationship (Young & Crandall, 1984).  Young and Crandall’s study was among 
the first to empirically test the effect of a wilderness experience on a psychological trait 
and opened up the possibility of further research in the burgeoning field of environmental 
psychology.   
 Since those initial studies, much work has been done to empirically demonstrate 
the benefits of wilderness experience.  In a two-year qualitative study of an outdoor 
challenge program, Rachel Kaplan found recurring themes associated with the program.  
The themes she found were simplicity, wholeness, and sensitivity to nature, all of which, 
she suggested have an influence on self-discovery.  Participants in the program were able 
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to learn more about themselves and so were better equipped to face the challenges of 
their daily lives (Kaplan, R., 1986).  Similar results are described by Talbot and Kaplan 
in their 1986 qualitative study of a similar wilderness program.  Participants reported 
experiences of compatibility, oneness with the environment, mental refreshment and 
restoration, as well as feelings of awe and wonder (Talbot & Kaplan, S., 1986).  John 
Miles has described wilderness as both a healing place and a learning place because of its 
immersive quality.  He also describes its ability to increase self-worth by providing a 
sense of purpose inherent to the simplistic lifestyle an individual is forced to adopt when 
in wildlands (Miles, 1987a & Miles, 1987b).  A particular benefit pointed out by Kaplan 
in a 1995 meta-analysis is the restoration of attention.  In his meta-analysis, Kaplan 
synthesized a portion of existing literature in order to derive a framework within which a 
distinction was made between stress-related issues and attention-related issues.  
Additionally, he investigated the efficacy of a wilderness experience at restoring attention 
and alleviating stress, thereby mitigating both potential issues in an individual’s life 
(Kaplan, S., 1995).  Almost 15 years later, Weinstein, Przybylski, and Ryan (2009, p. 
1328) found that “full contact with nature can have humanizing effects, fostering greater 
authenticity and connectedness, and in turn, other versus self-orientation that enhance 
valuing of and generosity toward others.”  In essence, their study is suggesting and 
provides some support for the notion that exposure to nature can make us more caring.   
 While the body of research is varied and still growing, the theme of the research 
seems clear.  Exposure to and experience in nature has consistently yielded measurable 
psychological benefits.  Not only are there benefits to general well being but additionally 
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there are specific benefits such as more focused attention and greater value for others.  
Even further than the psychological benefits, wilderness experiences can provide 
educational benefits as well. 
 Wilderness education has roots in experiential education but has grown into its 
own field.  Given this derivation, there does not seem to be definitive date at which 
wilderness education is said to have begun.  In America, it is arguable that it formally 
began with Paul Petzoldt in 1962 with the introduction of the Outward Bound Schools.  
Following his time with Outward Bound, Petzoldt founded the immensely successful 
National Outdoor Leadership School (NOLS), in 1965 with the intention of training 
leaders who could conduct wilderness programs safely and in a rewarding manner.  Then, 
in 1977, Petzoldt, along with Dr. Frank Lupton, Robert Christie, and Charles Gregory, 
brought into being their collective vision of an educational entity to advance the 
leadership skills and conservation efforts of outdoor enthusiasts to begin the Wilderness 
Education Association (WEA) (About the WEA, 2015).  The WEA’s mission “is to 
promote and support the professionalism of outdoor education and leadership by 
establishing standards through curriculum design, implementation, advocacy, and 
research-driven initiatives” (About the WEA, 2015, p. 1).  This mission helps ensure the 
requisite, quality leadership necessary to an effective educational experience in the 
wilderness (Miles, 1987b).   
 A wilderness setting provides a unique backdrop for educational purposes.  By its 
very composition, it provides a multi-sensory, immersive context, which challenges the 
whole person (Miles, 1987b).  The challenges present in wilderness provide immediate 
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feedback, both positive and negative, which enables students to see their successes as 
well as their opportunities for adjustment.  The Outward Bound model of education 
perhaps best exploits the challenges of the wilderness environment.  In their model, 
incremental challenges of progressing difficulty are presented to students in order to 
teach skills (Gollins & Walsh, 1975).  This model allows students the opportunity to 
experience a series of confidence building successes.  In turn they gain both skills usable 
outside of the Outward Bound experience and an increase in self-confidence (Educational 
Approach, 2015).  However, this is not the only model of wilderness education.  Other 
examples include NOLS, The International Wilderness Leadership School, and The 
Wilderness Awareness School among many others, including wilderness camps for youth 
such as those within the YMCA.  
 The schools listed above are facilitators of nature exposure as well as a way to 
connect people with nature.  They are not the only ways by which people connect with 
and relate to wilderness.  Some of the ways people make use of wilderness are as a 
healing place, a place of recreation, a place of escape, and a place of restoration.  In all of 
these cases, wilderness is the backdrop for a healthy and/or enjoyable experience that 
may lead to a deeper connection to nature. 
Immersion Experience 
 The literature concerning immersion experiences is sparse and varied.  The 
majority of it is concerned with immersion in virtual realities rather than the natural 
world.  However, there are a couple of pertinent studies to be addressed.   
 Wilderness experiences have relatively long history of being investigated to find 
out what benefits might be gleaned from them and when they are gleaned.  One such 
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study by Borrie and Roggenbuck found some support for the notion that on-site 
wilderness experiences, the actual experience apart from travel to and from the site, are 
multi-phasic (Borrie & Roggenbuck, 2001).  They hypothesized and found some support 
that these types of experiences have three distinct phases; entry, immersion, and exit.  
Importantly for the purpose of the present study is the immersion phase.  This phase is 
characterized by comfort in one’s ability to navigate the wilderness and therefore 
increased opportunity for contemplation.  With this opportunity in this environment, 
individuals are directly confronted with the human-nature relationship, perhaps fostering 
an appreciation and/or understanding of that relationship (Borrie & Roggenbuck, 2001).  
This newfound understanding is not something that is expected to fade, but rather would 
maintain some importance following the experience that drew it out. 
 Further investigation of immersion in natural settings was done by Weinstein, 
Przybylski, and Ryan in 2009.  Their study was grounded in immersion research on 
virtual realities.  In particular, they cite a 2001 study by Mania & Chalmers that found 
that “immersion in virtual worlds accounts for greater memory of those environments,” 
(Mania & Chalmers, 2001 in Weinstein, et. al., 2009, p 1315).  In this case, immersion is 
thought of as an experience in which the individual is fully present and undistracted.  
They took this finding as the basis for the notion that, perhaps, immersion in nature 
would result in a more significant reaction due to a fuller experience.  This notion was 
supported by their results.  In general, it was found that immersion in nature had positive 
effects on a number of psychological variables, such as nature relatedness, autonomy, and 
intrinsic aspirations (Weinstein, et. al., 2009).  Interestingly, immersion was facilitated by 
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viewing of slides with various nature scenes and plants in the room in which participants 
completed a questionnaire.  Immersion was measured using a scale originally developed 
to be used with virtual realities.  This is, arguably, a very different notion of immersion 
than that considered above by Borrie and Roggenbuck.  Nonetheless it is a demonstration 
of the positive effect an immersion experience can produce.  
 A similar study, produced in 2012 by Atchley, R., Strayer, and Atchley, P., 
investigated a four day Outward Bound expedition.  The independent variable for the 
study was higher order cognition and it was hypothesized that immersion in nature would 
have a positive effect on it due to natures ability to restore the attentive capacity of the 
brain (Atchley, R., Strayer, & Atchley, P.).  The hypothesis was supported by the results.  
Immersion for the purposes of this study was attained via four days of travel through 
various wilderness areas in the United States and again, the impact was significant. 
 The general theme to be drawn from the above discussed studies is that an 
immersion experience can be attained in a number of ways as long as the individual 
having the experience is fully present and undistracted by stimuli that are external to the 
experience.  If this criterion is met, then it seems that a powerful effect can be produced.  
Conclusion  
 All of the above research can be seen to lead to the conclusion that in America 
there are youth that are missing out on the benefits of a connection to nature due in part to 
a lack of exposure.  Additionally, it can be seen that wilderness can be a powerful 
educational environment with potentially lasting effects, especially for youth and 
particularly as a means of connecting with nature. While it may be the case that 
wilderness can have a positive impact, it seems at least counterintuitive to suggest it as 
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the venue for an intervention to increase connectedness.  Wilderness being defined as 
absent of human impact and necessarily physically distant from the inhabited areas of the 
world seems to further drive a wedge between humans and the natural environment.  An 
experience in such a place may only support the notion that humans and nature are 
separate, thereby increasing disconnection or at least not positively impacting 
connectedness.  However, given the immersive quality of the wilderness environment and 
its separation from the non-natural environment, it has the potential to draw out an 
understanding and perhaps an appreciation of the relationship between humans and 
nature.  From this appreciation, a connection can develop or be nourished.  
Connectedness is well defined and well investigated in the literature as it is related to pro-
environmental behavior, attitudes about nature, self-identity, self-awareness, and much 
more.  This is an opportunity to add a new piece to the puzzle of the human-nature 
relationship. 
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Chapter 3 - Methodology 
Introduction  
 The purpose of this mixed methods study was to investigate the effect of a canoe-
based wilderness immersion experience on young adolescents’ connectedness to nature.  
The guiding research question was: “What is the effect of a canoe-based wilderness 
immersion experience on young adolescents’ connectedness to nature?”   
 The significance of this study lies in the breadth of the variables that both 
influence and are influenced by connectedness to nature.  For example, connectedness is 
often associated with environmentally responsible behavior, a variety of attitudes, 
psychological benefits, social benefits, and developmental benefits.  The study 
investigated a very specific experience, a canoe-based wilderness immersion experience 
in a designated wilderness area, and its effect on young adolescents’ connectedness to 
nature.  The specificity of the project will hopefully add to the literature in the field 
surrounding both connectedness and wilderness.  The population, young adolescents, is 
an understudied population with respect to wilderness and connectedness.  Additionally, 
the study opens up directions for further research.   
Design   
 The study utilized a convergent parallel mixed methods design.  This was 
accomplished by collecting both quantitative and qualitative data.  Both data sets were 
analyzed separately and compared as a means of confirming or disconfirming the 
findings of each (Creswell, 2013).  The structure of the design is shown in Figure 2 
below. 
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Figure 2. Convergent Parallel Mixed Methods Design (Creswell, 2013). 
 The design of the quantitative part of the study was a pre-experimental single-
group pre-test and post-test.  The scale used for the pre-test and the post-test was an 
existing instrument that is fully validated.  All of the items on the scale have been tested 
and shown to be valid.  It was the Connectedness to Nature Scale – Revised (CNS-R).  
The scale’s validity was shown via comparison to other scales as well as the original 
Connectedness to Nature Scale (CNS).  In all tests the scale was positively correlated 
with the original CNS as well as other similar scales, for example, the New 
Environmental Paradigm and the Green Behavior Scale (Frantz, Mayer, & Sallee, 2015).  
Quantitative data was collected via respondents completing the hard copy scales by hand.  
This type of methodology, using this type of instrument is intended to quantify the 
affective and experiential way in which an individual relates to the natural environment.   
 The qualitative portion of the study was grounded in the CNS-R.  Themes were 
derived from the statements in the scale items and used to analyze the data.  Data was 
Quantitative Data 
Collection and  
Analysis (QUAN) 
Qualitative Data 
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gathered using two open-ended questions attached to the scale as well as 8 focus group 
interviews.   
Population and Sample 
The sample for this study was drawn from three different YMCA camps in 
Northeastern Minnesota.  Two of the three camps were co-ed camps and the third was 
male only at the time of data collection.  Camps were selected based upon the type of 
wilderness immersion experience being offered during the data collection window. None 
of the camps offered co-ed trips.  All of the trips were single gender only and all trips 
were guided by staff members of the same gender as the camp participants.  Trip group 
size varied from 4-7 camp participants.  Research participants were selected by their 
participation in the wilderness immersion experience being offered during the data 
collection window and their age.  All research participants surveyed were verified to be 
of the appropriate age (10 to 14 years old) so that they met criteria to be considered 
young adolescents.  They were informed that their participation was voluntary and their 
identities would remain anonymous.   
Treatment 
The three camps selected offered a similar canoe-based experience consisting of 5 
days and 4 nights in the Boundary Waters Canoe Area Wilderness.  This experience 
satisfies the definitions of both wilderness and immersion experience set forth in Chapter 
1 given both its location and duration.  Two types of trip routes were used to facilitate the 
experience.  Either the trip was a point-to-point route whereby participants were shuttled 
to their starting point in order to paddle their way back to the main camp, or participants 
began their experience in camp and paddle a loop route out into the BWCAW and then 
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back to the main camp.  In all cases, the participants had two days in the main camp prior 
to the start of their wilderness experience for preparation.  All participants left camp on 
the day they returned from their experience following a return celebration for all trip 
groups returning to camp that day.  The experience was not structured by an educational 
curriculum.  Rather, the experience was guided with an emphasis on the skills needed to 
traverse wilderness by canoe.  With the help of their trip leaders, participants were 
responsible for their travel through the wilderness as well as their food preparation and 
shelter construction. 
Instrumentation 
 The scale implemented in the study was a revised version of the Connectedness to 
Nature Scale (CNS) developed by Frantz & Mayer (2004).  The Connectedness to Nature 
Scale – Revised (CNS-R) is a 10-item scale derived from the original 14-item scale 
(Frantz et al, 2015).  Both the original scale and the revised version have been tested for 
reliability and validity.  The CNS-R has been shown to be reliable through a number of 
studies in which Cronbach alpha scores of no less than .80 were demonstrated. The CNS-
R’s validity was demonstrated via comparison to similar scales such as the New 
Environmental Paradigm Scale (NEP), the Green Behavior Scale (GBS) and the original 
CNS (Frantz, et al., 2015).  In each comparison, the CNS-R was shown to be positively 
correlated with each scale.  The r-values were .80 for the NEP, .77 for the GBS, and .85 
for the CNS.  The revised version is 10-item, 7-point Likert scale that measures the 
affective and experiential way in which people connect with nature.  It is tailored to be 
suitable to be administered to children as young as 10 years old (see Appendix A).  
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 Qualitative data was collected in two ways.  There were additional open-ended 
questions included with the CNS-R.  These questions allowed participants to provide 
information about their experience on the trip and its influence, if any, on their 
connectedness to nature.  There were also eight focus group interviews with trip 
participants from two different camps.  The researcher used a semi-structured approach to 
conduct the interviews.  There were open-ended questions to guide the interview but the 
researcher allowed the interview to take its own course (See Appendix E).  
Data Collection Procedures 
 Data collection took place during the summer of 2015.  Prior to beginning data 
collection Institutional Review Board approval was obtained for the procedure discussed 
below. 
 A statement of negative parental consent was distributed to all the participating 
camps (See Appendix C).  If parents did not want their child to participate, they were 
required to send the form back indicating their wishes.  If no form was returned, consent 
was assumed.  No forms were returned to withhold consent.  Prior to administration of 
the instrument at both pre-trip and post-trip time, the camp participants were given a 
letter of participant assent and were verbally informed of their right to decline 
participation (See Appendix A).  Additionally, they were informed that their identities 
would remain anonymous. 
For all participants, the pre-treatment instrument was administered the day before 
they began their trip and the post-treatment instrument was administered on the day they 
returned from their trip.  The instrument collected both quantitative data via the CNS-R 
and qualitative data via two open-ended questions.   
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Additionally, qualitative data were collected via focus group interviews which 
were also conducted on the same day participants returned from their trips.  The focus 
group interviews were conducted following participants’ completion of the post-
treatment instrument.  A total of eight focus group interviews, 4 groups from 2 camps (n= 
64), were conducted by myself with the trip leader/leaders also being present.  The 
interviews were recorded and then transcribed. Participants names were left out of the 
recordings to protect their anonymity.   
Qualitative data was collected because of a potential ceiling effect in 
connectedness among participants.  Such an effect may have resulted in the quantitative 
instrument not being sensitive enough to detect a change.  In such a case, the qualitative 
data was used to further explore a potential change from pre-trip to post-trip 
connectedness to nature.  
Data Analysis  
 Data analysis was conducted during the fall and winter of 2015.  Quantitative data 
analysis used SPSS v. 20.  The statistics run on the data were frequency of gender, 
frequency of gender by camp, and a paired sample t-test. The frequencies provided a 
measure of gender distribution among the camps.  The paired sample t-test gave a 
comparative analysis of the pre-test results and the post-test results.  Analysis detected a 
positive change from pre-test results to post-test results. 
 Qualitative analysis was conducted manually.  The data were analyzed using the 
themes derived from the CNS-R.  Frequency of instances of each of the themes were 
counted and analyzed to find changes from pre-test to post-test.   
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Chapter 4 - Results 
 The purpose of this study was to ascertain whether or not a canoe-based 
wilderness immersion experience would have an effect on young adolescents’ 
connectedness to nature.  The means for doing so was measuring connectedness using the 
Connectedness to Nature Scale-Revised (CNS-R), which was administered to participants 
prior to their experience and immediately following it (Frantz & Mayer, 2004).  In 
addition, the scale was supplemented with two open-ended questions and, at two of the 
three camps surveyed, focus group interviews.  Following a convergent parallel mixed 
methods design, the data were analyzed separately and then compared following analysis 
in order to determine if the qualitative data collected supported the quantitative data. The 
chapter will be organized following the design of the study.  Therefore, the quantitative 
data results will be presented, followed by the qualitative data and ending with a 
comparison and relation of the two types of data.   
Quantitative Analysis 
 The total number of participants in the sample was 84.  The data were first 
analyzed to show frequencies of gender within the sample (see Table 1).   
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Table 1: 
Frequencies of gender by camp 
Group Male 
n (%) 
Female 
n (%) 
Total 
Camp 1 20 (100 %) 0  (0%) 20 (100 %) 
Camp 2 9  (39 %) 13 (56%) 23 (95%) 
Camp 3 20 (48%) 20 (48%) 41 (96%) 
Total: 49 (59%) 33 (39%) 84 (98%) 
 Note: Numbers don’t total 100% because there were 2 “no responses”. 
 A paired sample t-test was performed using the mean scores from the participant’s 
CNS-R responses (see Table 2).   
Table 2: 
Mean scores of CNS-R 
 Mean N Std. Deviation Std. Error 
Mean 
Pre Test 5.17 84 .88 .10 
Post Test 5.46 84 .93 .10 
 
The Pre-Trip Mean Score=5.17 with a standard deviation of sd=.88 and a .10 margin of 
error and the Post-Trip Mean Score=5.46 with an sd=.93 and a .10 margin of error.  A 
paired sample t-test was run with these results.  The test indicated a significant increase in 
connectedness from pre-trip to post trip. 
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Table 3: 
Paired samples t-test results 
  Paired 
Differences 
 t df Sig. (2-
tailed) 
Pair 1  
Pre Test 
Mean Std. 
Deviation 
Std. Error 
Mean 
   
 .29 1.27 .14 2.10 83 .04* 
Post Test       
  *p < .05 
This table shows a significance of 0.04.  Therefore, the difference between the pre-trip 
mean score and the post-trip mean score is statistically significant at p < .05.   
Qualitative Analysis 
 Qualitative data were analyzed using themes derived from the CNS-R.  Each item 
on the scale is a general statement expressive of a particular sentiment.  For example, 
item 1 on the scale is “I often feel a strong connection to nature,” and is a statement of 
connection to the natural world.  It differed from, for example, item 9 which stated, “Like 
the tree in the forest, I feel I belong to nature,” (Frantz, et. al., 2015).  While these 
statements are similar in kind, they differ in particular sentiment being expressed.  The 
sentiment expressed in item 1 is connection whereas the sentiment expressed in item 9 is 
belonging.  Both are suggestive of a positive relationship with nature but in a different 
way, and arguably to a different degree (i.e. it might be said that belonging is a stronger 
relationship than connection).  The scale items were analyzed and five themes emerged 
and are listed and describe below in Table 6.  Statements such as those in the items were 
used as examples of each theme and the data were analyzed for statements containing 
sentiments similar to those found in the scale items.   
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Table 4: 
Themes 
Commonality Participants indicate they feel they have something in common 
with the natural world or some part of it. 
 
Connection Participants indicate some level of connection with the natural 
world either general or specific. 
 
Reciprocity/Belonging Participants indicate that they feel they belong to the natural 
world or that they need the natural world or the natural world 
needs them. 
Relational Participants indicate that they feel related in some way with 
the natural environment. 
 
Disconnection Participants indicate that they feel disconnected from the 
natural environment. 
 
For ease of reference, commonality, connection, relational, and reciprocity/belonging will 
be referred to as the ‘connectedness themes’.  Some examples of each theme are quoted 
below: 
§ Commonality 
o “…everything around me is trying [to] live just like I am…” 
o “I think that everything came from nature originally, so everything 
relates.” 
§ Connection 
o “I feel a super strong connection especially after the trip…” 
o “…you feel a lot more connected out in the wilderness…” 
§ Reciprocity/Belonging 
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o “When I’m in nature, I feel alive. I’m not tired, even when I don’t get 
enough sleep.  It makes me happy and makes me feel at home, like I 
actually belong.” [sic.] 
o “…the world needs me and I need it.” 
§ Relational 
o “Everyday when I go outside I feel related to it when I just breathe the air 
and look up at the sky, just do whatever I’m doing.” 
o “I know I am part of the circle of life and that humans are equal with every 
part of the world.” 
§ Disconnection 
o “I do not feel I am a part of the nature world because I don’t live there and 
seems different every time I go into the nature world.” 
o “…I didn’t really feel part of nature I don’t still…” 
The above examples begin to touch on some of the feelings being expressed both prior to 
and following participants’ time in the wilderness.  As a means to contextualizing the 
data presented below, it will be helpful to give an overview of the general state of 
participants both prior to and following their wilderness immersion experience. 
 Each camp was bustling with energy and excitement from both participants and 
staff members.  In the majority of cases, everyone was happy to be there and had some 
excitement about their upcoming excursion, whatever it may have been.  Formal 
interviews were not conducted during the pre-test phase of data collection.  However, 
informal conversation with participants following their completion of the survey 
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instrument revealed, in many cases, a healthy mix of excitement and apprehension.  Some 
were shakily confident about how the upcoming trip was going to go and others were 
simply unsure of what lay ahead of them.  For many, it was their first wilderness trip, 
their first canoe trip, or their first camping trip away from family.   
At the time of survey administration, participants were in the middle of a full day 
of preparation for their departure the next day and so had little time for casual 
conversation.  They merely filled out their surveys as best they were able and went on 
their way collecting food and gear for their journey. 
 Data collection after their journeys was a bit different.  Energy and excitement 
were still high, however at this point in the experience it was slightly different.  Those 
who were shakily confident were now steadily confident and those who were unsure were 
now aglow with a sense of satisfaction and relief to have made it through.  Everyone 
seemed much more comfortable and settled in their environment.  The groups were alive 
with chatter about their trials and tribulations on trail, one group especially so since they 
had spent the majority of their time in rainy weather.  Most expressed relief to be finished 
but nostalgia about not waking up in their tent the next morning to the simple life that 
they lead on trail.  For some, this trip had clearly solidified their enjoyment of the 
outdoors, for others it was a fun introduction to a place to which they are likely to return, 
and for a few, it was a reassurance that this was not something in which they wanted to 
participate again.  The experience had had a palpable impact and many were excited to 
share their stories. 
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 They indicated the simplicity of life in statements like, “People are…rarely just 
sitting, they’re usually…reading or like watching ah TV or on…their phone and like in 
duffing [being the third rider in a canoe] you’re really just sitting you’re not doing 
anything but just sitting kind of and so it gives you…a chance to…notice things 
you…didn’t wouldn’t notice…at home.”  This sentiment was taken further by others who 
expressed their own views on the connection to nature with statements like, “I think our 
mind gets sort of skewed that uh we’re not really part of nature but once you actually get 
out into nature [it] really sets in just how important that connection is” and “I feel like my 
connection became string and now that when I go home I’ll appreciate like more of the 
nature that I see when I go home now even though there will be like buildings and stuff, 
there still will be small parts of nature.”   
Others were able to capture the whole experience and its impact, saying, “Yeah I 
don’t think anything could like compare really to my first time on trail like um being 
away from…all those electronics and coming back I was like wow, that was so different 
and…I just feel like so many people could benefit from going on trail and like just taking 
in a breath and like walking back and like I don’t think people have enough time to do 
that but it’s such…a great experience that can really…change your perspective on…how 
our city is and like what like what kind of life you to lead.” 
Both the transcribed focus group interviews and the open-ended questions from 
the pre-trip and post-trip surveys were analyzed to identify instances that were 
representative of the above themes.  The instances from the open-ended question 
responses were organized and counted and are tabulated below in Table 7. 
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Table 5: 
Open-Ended Survey Question Responses Containing Instances of Themes 
Theme Pre-Trip Post-Trip Total 
Commonality 33 (23%) 25(17%) 58(20%) 
Connection 61(42%) 70(48%) 131(45%) 
Reciprocity/Belonging 11(8%) 20(13%) 31(11%) 
Relational 25(17%) 31(21%) 56(19%) 
Disconnection 14(10%) 2(1%) 16(5%) 
Note: Percentages are comprised of total responses (e.g. 23% = all instances of theme 
“Commonality”) 
 
The above table shows that in the case of the connection, relational, and 
reciprocity/belonging themes, there was an increase in instances of those themes in 
participant responses from pre-trip to post-trip.  These increases were relatively minor 
and on average the increase was 8 instances.  On the other hand, instances of 
commonality and disconnection decreased from pre-trip to post-trip.  More particularly, 
in the case of disconnection the decrease was dramatic at approximately an 85% 
decrease. 
 Focus group interviews were conducted at 2 of the 3 camps.  The focus groups 
were assembled from returning trip groups who had completed the post-trip survey.  
Members of the focus groups were volunteers from the surveyed trip groups.  The total 
number of focus group interview participants was 64.  The focus group interviews were 
also analyzed for the frequency of each theme in the participant responses (see Table 8).   
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Table 6: 
Instances of Themes in Focus Group Interview Responses (N=64) 
Theme Instances 
Commonality 13 (16%) 
Connection 49(60%) 
Disconnection 5(6%) 
Relational 9(11%) 
Reciprocity/Belonging 5(6%) 
 
The above table shows a significant number of instances of the connectedness themes in 
the participant responses as well as a markedly lower number of instances of 
disconnection statements. 
 Overall, the qualitative data seem to indicate that the participants did have a high 
level of connectedness prior to their trip.  That said, their responses indicate that there 
was a small increase following their trip as evidenced by the increase in the instances of 
connectedness themes represented in their responses as well as the decrease in instances 
of disconnection in their responses. 
Comparison and Summary 
 The above data analysis indicates an increase in participant’s connectedness to 
nature following their canoe-based wilderness immersion experience.  The change from 
the pre-trip mean score to the post-trip mean score was statistically significant, indicating 
that the “treatment” of the wilderness-based canoe trip was likely the influence for the 
change in mean scores.  Additionally, the qualitative data provided support for this 
conclusion.  Three of the four connectedness themes showed an increase in instances in 
the participant’s responses which may be indicative of an increase in connectedness.  
There was also a marked decrease in instances of disconnection statements following the 
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treatment which is suggestive of a decrease in feelings of disconnection, though not 
necessarily an increase in connectedness.   
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Chapter 5 - Discussion 
 This study suggests connectedness to nature can be effected by a canoe-based 
wilderness immersion experience.  More particularly, the findings indicate it can lead to 
increased connectedness to nature.  Quantitative data was indicative of a statistically 
significant positive change in connectedness to nature and qualitative data provided a rich 
context in which to situate the quantitative results.  Qualitative data revealed a highly 
impactful experience that was then quantified using themes drawn from the quantitative 
instrument. 
 The quantitative portion of the instrument was measured using mean scores.  
Based on the analysis, findings indicate that on average participants began the immersion 
experience with a high level of connectedness to nature.  This supportive of the suggested 
possible ceiling effect that may be present due the self-selection of the treatment.  
However, the instrument was demonstrated to be sensitive enough to detect a change in 
connectedness from pre-trip to post-trip.  The data analysis found a statistically 
significant difference between the pre-trip mean scores and the post-trip mean.  This 
suggests that the treatment had a positive influence on participant’s connectedness to 
nature.  
 The qualitative data that was collected is supportive of the quantitative data.  The 
majority of themes that were present in the participant’s answers were positively 
representative of connectedness.  The disconnection theme that was present, however was 
not nearly as prolific as the connectedness themes.  Again, this is supportive of the 
postulated ceiling effect.  As was discussed above, the responses that indicated 
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connectedness in some way were, at times, very direct.  For example, “I feel a super 
strong connection especially after the trip…” and “…the world needs me and I need it.”  
These quotes indicate connectedness in a very definitive way.  The nature of the 
qualitative data is suggestive of a positive change in connectedness to nature.  Also 
noteworthy is the significant decrease in instances of the disconnection theme in the 
responses to the open-ended questions administered pre-trip and post-trip.  Conversely, in 
the responses to the open-ended questions, there was an increase in instances of three out 
of four of the connectedness themes (connection, relational, and reciprocity/belonging). 
 The findings are clear that in the current study, the wilderness immersion 
experience was a positive influence on young adolescents’ connectedness to nature.  This 
means that there is an element of such an experience that is able to shift, even if only 
slightly, connectedness to nature, which is ordinarily a relatively stable personality 
attribute (Schultz et al, 2004). 
 The results discussed here seem to be contrary to much of the literature on 
connectedness and the ways in which is fostered.  As was discussed in Chapter 2, 
exposure to nature was an influence on connectedness and especially so for 
environmental activists and professionals.  However, in those cases, the nature exposure 
typically took place closer to home and/or in places that were not defined by the absence 
of human impact.  Nabhan and Trimble suggest that a child’s wildness needs to be 
fostered closer to home in order to create a deeper connection.  The results here certainly 
do not contradict that notion, but they are contrary.  Perhaps the reason for this has to do 
with the age of youth being discussed.  Nabhan and Trimble, in general, seem to be 
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discussing younger children, around elementary aged, whereas the present study deals 
with a slightly older demographic.  Given the difference in age and development, it may 
be the case that the participants in the present study are better suited for the intensity of a 
wilderness immersion experience and so are able to reap the benefits discussed above.   
Chawla’s 1999 study defined childhood as less than 18 years old which is a very 
large range of development.  Her study suggested that experiences earlier on in childhood 
were more impactful.  The present study does not deny this suggestion, but rather adds a 
specific experience and specific age range.  So, for example, it may well be the case that 
regular exposure to nearby nature fosters connectedness to nature but it is also the case 
that a wilderness immersion experience can foster connectedness to nature for young 
adolescents. 
This discussion regarding everyday nature or nearby nature is a part of the larger 
discussion of the relationship between humans and nature.  In particular, it places nature 
much closer to humans and as such much more accessible.  In short, it is the opposite of a 
wilderness area and as much was alluded to by Vinning et. al. in their 2008 study.  The 
results of that study indicated that the majority of their participants both thought of 
themselves as part of nature but then went on to describe nature in terms that indicated an 
absence of human impact and/or presence.  Nature is the place without humans.  Their 
speculation was that cognitive dissonance would result from holding such seemingly 
contradictory beliefs.  One explanation for how this dissonance would be resolved was 
through a redefinition of both concepts such that rather than being considered defined as 
exclusive, they be defined as inclusive i.e., defined by each other (Vinning et. al., 2008).  
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In particular, they discuss Hartig’s transactional perspective whereby natural and non-
natural are defined by each other.  In other words, we cannot make sense of non-natural 
without natural and vice versa.  They are poles on a spectrum, not mutually exclusive 
entities.  This way of thinking about nature and human’s relationship with it is helpful in 
making sense of this apparent contradiction, and particularly so for the present study. 
The results here suggest that an experience in a place that is defined by the absence 
of humans can produce a stronger relationship with nature, which seems counterintuitive.  
Wilderness is not part of everyday life for the majority of people, a fact supported by 
Haluza-Delay’s 2001 study discussed above.  Wilderness is ‘out there’ and necessarily so 
by definition but immersion in it has positively influenced connectedness to nature, at 
least in this case.  The speculation is that in this case, wilderness because of its stark 
contrast from everyday life has highlighted the relationship between humans and nature. 
As one participant said, “…once you get out into the nature you really sets in just how 
important that connection is” [sic].  That relationship is put into sharp relief because of 
the lack of non-natural elements.  It is just the participants, their equipment, their food, 
and the wilderness.  Wilderness travelers have to be able to safely navigate their 
surroundings and doing so requires a simplification of the life they lead.  This was 
suggested by the participants of this study through statements such as, “…you took your 
life so much slower where you didn’t have these outside forces like making you think 
ahead like you could be just kind of calm.”  In general, they spoke positively about the 
simplicity of their life on trail.  This simplicity allows for greater contemplation, as 
suggested by the immersion experience literature discussed above.  Given the 
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circumstances and setting, participants were directly faced with nature and tasked with 
getting through it safely.  They are literally relating to nature and considering how to do 
that effectively, in this case for 24 hours a day for 5 days.  It seems this type of 
experience allows for development of an appreciation for the surroundings and humans’ 
place in it.   
It is interesting to note that instances in the qualitative data of one of the 
connectedness themes, ‘commonality,’ decreased following the treatment while the other 
three increased in frequency.  There was no direct indication of why this was the case. 
However, considering the nature of each of the themes and the type of relationship 
suggested by each may illuminate the change.  The three themes that increased in 
frequency, ‘connection,’ ‘relational,’ and ‘reciprocity/belonging,’ are, arguably, stronger 
relationships than ‘commonality.’  Intuitively, have a connection with something or 
feeling a sense of belonging with something, seems to be a stronger or more substantial 
relationship than having something in common with something.  If we suppose this to be 
the case, then a possible explanation for the decrease in the case of ‘commonality’ and 
the increase in the others is that following the treatment, participants simply felt more 
strongly about their relationship with nature.  This is merely conjecture and may be worth 
investigating further.   
Limitations 
 While the findings indicate a shift in connectedness to nature, they are not widely 
generalizable.  Discussion with professionals in the field and anecdotal evidence suggest 
that the YMCA camps sampled are similar to other such camps around the BWCAW, yet 
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these results cannot be generalized to camps outside of this region and perhaps not 
outside of the camps surveyed.  
 All participants in the study were voluntary participants in the treatment.  They 
self-selected the camp and the treatment.  It was speculated at the outset of the study that 
the participants would likely begin with a high level of connectedness to nature.  This 
speculation was confirmed in the pre-test results.  As such, the findings cannot be 
generalized to all youth but are only applicable to the sample studied.  Additionally, the 
participants’ personal outdoors history was not investigated and perhaps would shed 
additional light on the subject.   
The specificity of the treatment may also be considered a limitation.  Given that 
the treatment was a 5 day, 4 night, canoe trip in the BWCAW, the results do not indicate 
the extent that time is a factor in forming a connectedness to nature. 
While complete demographic data was not systematically collected, the sample 
was observed to be limited in diversity.  Most participants were Caucasian and, through 
informal discussion with camp staff, of middle to upper middle socioeconomic class.  
This is certainly a limitation to the present study and a direction for future research.  
The administration of the instrument may also be a limitation.  At the 
administration, the participants were presented with the instrument which was the 
quantitative scale followed by the two open-ended questions.  The limitation may be that 
the quantitative scale prompted the participants with language that they perhaps may not 
have had prior to completing the scale.  The language of their answers may not have been 
expressly their own having been prompted by the scale first.   
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Implications 
 Given that the findings indicate a positive shift in connectedness following the 
wilderness immersion experience, there is reason to not only support programs that offer 
this type of experience but also to develop new programs to offer this type of experience; 
as well as make this type of experience more widely available to young adolescents.  As 
is shown in the literature, connectedness is related to many other personality traits and 
behaviors, perhaps most important of which is environmentally responsible behavior.  As 
suggested by Mayer and Frantz (2004), there is a “moderately strong relationship 
between the connectedness to nature scale and eco-friendly actions” (Mayer and Frantz, 
2004, 512). Given the current state of the environment, it seems that fostering 
connectedness may be in our best interest.  The findings here are an extension of their 
findings in so far as they indicate a particular way in which connectedness may be 
fostered.  Additionally, this result is parallel to those found by Theimer and Ernst (2012).  
Their study suggested that connectedness was fostered by many factors including 
exposure to the participants’ local natural environment.  Intuitively, exposure to local 
nature seems to be the most likely and most logical means of fostering connectedness.  
This begs the question, how is it that a wilderness immersion experience also fosters 
connectedness?  Or perhaps, what is it about such an experience that fosters 
connectedness, especially in participants with high levels of connectedness to begin with?  
Is there something particularly powerful or intense about the experience?  This, coupled 
with the speculation discussed above, is certainly an avenue for future research.   
The notion that a wilderness immersion experience fosters connectedness to 
nature also runs contrary to the findings in Haluza-Delay’s 2001 study.  In this case, the 
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12-day wilderness program that participants took part in actually made them feel as 
though nature was something distant from them and their lives (Haluza-Delay, 2001). Not 
only was the treatment longer, it was more varied (i.e. backpacking, rock climbing, 
caving, and paddling), it took place in a different setting, and the participants were older 
(14-16 years old).  These differences raise a number of questions such as;  
• What role does duration play in the experience and outcomes?   
• Are the activities a key factor?   
• Is age a factor?  
• What role does location play?   
• To what extent is time an influence? 
The present study provides no answers to these questions but it does offer some starting 
ground.   
 While the wilderness education literature has little to offer with respect to 
connectedness to nature in particular, it does have much to offer regarding the multitude 
of benefits to be reaped from exposure to wilderness, e.g. Kaplan, R., 1984; Miles, J., 
1987a; and Atchley, R. A., Strayer, D. L., & Atchley, P., 2012.  These examples certainly 
do not constitute an exhaustive list but merely a sampling of the literature.  This study is 
supportive of this literature base and adds something new to the conversation in so far as 
it looks at the effect of a very specific treatment on a narrow population range in a 
particular wilderness area. This study provides some starting ground for further 
exploration. 
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 Some additional considerations raised by the literature but not dealt with in the 
study are time and behavior.  Time is one aspect that is not considered.  That is, how 
lasting is the effect of the treatment?  Does connectedness wane over time or remain 
stable?  A delayed post-test would likely shed some light on that particular element.  
Additionally, behavior is not considered.  Was there an observed behavior change 
following the experience?  What did it look like?  Perhaps a survey of participant parents 
would yield some insight into these questions.   
Conclusion 
 The present study brings out many important issues regarding connectedness to 
nature, wilderness, youth, and the relationships between all three.  Importantly, it answers 
one question about those relationships while raising many others.  The quantitative 
findings show a statistically significant increase in the young adolescents’ connectedness 
to nature following a canoe-based wilderness immersion experience.  Further than that, 
the qualitative findings support the quantitative.  The participants were, in many cases, 
able to clearly articulate their thoughts and feelings regarding nature and their connection 
to it.  The connectedness themes derived from the CNS-R were well represented in the 
participants’ answers to survey and interview questions.  Additionally, all participants 
began with a high level of connectedness and yet still increased their level of 
connectedness which suggests that there is a powerful or intense element in a wilderness 
immersion experience. What we have now is another piece in the puzzle of the 
relationship between humans and nature. 
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Dear Participant, 
 
My name is Ryan Feldbrugge and I am researching how young adolescents relate to the 
natural world.  That is, will you feel more connected to nature from the result of your 
canoe trip?  
 
I am asking you to participate in my study by completing the survey below.  If you 
choose to participate in the study, your survey response will be completely anonymous.  
There are not any names on the surveys and I will not be present when the survey is being 
given.  No one will be able to identify you or your responses.  You are not required to 
participate.  Your participation is completely voluntary.  By completing the survey, you 
are agreeing to participate in my study. 
 
If you choose to participate, please complete the survey to the best of your ability.  For 
the top portion, circle the number that best matches how you feel about each statement.  
For the second portion, write a few sentences answering the question with as much detail 
as you can.  Thank you for participating! 
 
Sincerely, 
 
Ryan Feldbrugge 
University of Minnesota Duluth 
Master’s of Environmental Education Program 
feldb005@d.umn.edu 
(218) 726-6258 
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Appendix B 
 
Open-Ended Survey Questions 
Pre-Treatment and Post-Treatment 
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Section II 
 
For this section, please write down a few sentences that answers the question with as 
much detail as you can.  Again, your responses are anonymous so no one will be able 
to identify you or your responses. 
 
1. Do you feel you are a part of the natural world? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. In what ways do you feel you are a part of the natural world?  
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CONSENT FORM 
For the parent/guardian of youth participating in wilderness trip camps 
 
The Effect of a Canoe-Based Wilderness Immersion Experience on Young Adolescents’ 
Connectedness to Nature 
 
Dear Parent or Guardian, 
 
My name is Ryan Feldbrugge and I am a graduate student at the University of Minnesota 
Duluth. I am pursuing a Master’s degree in Environmental Education. 
 
Your child is invited to be in a research study examining the ways in which an individual 
relates to the natural world around them, defined as connectedness to nature or simply 
connectedness. Your child was selected as a possible participant because of their age and 
their participation in a wilderness based camp. In order to collect as much meaningful 
data as possible, I am inviting all youth aged 10-14 and who are participating in a 
wilderness camp canoe trip to participate. I am asking that you read this form and ask any 
questions you may have before agreeing to let your child be in the study. 
 
The purpose of this study is to examine the effect of a wilderness immersion experience 
on middle school aged youth’s connectedness to nature.   
 
If you consent for your child to be in this study, I am asking them to fill out two short 
surveys.  The first survey will be administered at camp before departing on their trip.  
The second survey will be administered at camp after their trip.  Each survey will take 
about 5-10 minutes to complete.   
 
There are no sensitive or threatening questions on the questionnaire. All youth who 
participate in the survey will also be anonymous. That is, no one, including myself, will 
be able to identify any individuals’ response.  There are no foreseeable risks to 
participate. While no immediate benefits to the participants may occur by simply 
completing the surveys, the information gained will assist in providing knowledge on 
how to guide youth toward building a connection to nature from an experience in 
wilderness areas. 
 
Your child’s answers to the responses will be kept strictly anonymous. Their name will 
not be connected with their responses, and their name will not be recorded in any report 
published from this study. Research records will be stored securely and only myself, or 
my advisor will have access to the records. Study data will be maintained according to 
current University policy for protection of data. Only I, and my advisor, Dr. Ken 
Gilbertson, will have access to records of this study. 
 
Participation in this study is completely voluntary. Your decision whether or not to 
participate will not affect your child’s current or future relations with the University of 
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Minnesota Duluth or the summer camp they are attending.  Furthermore, your child’s 
participation will not in any way affect his or her participation or experience in the 
wilderness trip. If your child decides to participate, he or she is free to not answer any 
question or withdraw at any time without affecting those relationships. 
 
If you have any questions now or at a later time, please feel free to contact me at 
feldb005@d.umn.edu, or my advisor, Dr. Ken Gilbertson, at kgilbert@d.umn.edu. Feel 
free to also call me at 218-726-6258. If you have any questions or concerns regarding this 
study and would like to talk to someone other than the researcher(s), you are 
encouraged to contact the Research Subjects’ Advocate Line, D528 Mayo, 420 
Delaware St. Southeast, Minneapolis, Minnesota 55455; (612) 625-1650.  
 
You will be given a copy of this information to keep for your records. 
 
If you consent for your child to participate in this study, no further action is 
required.  
 
If you do not want your child to participate in this study, then please sign below and 
mail this form to me at the address below (or you can also email me at 
feldb005@d.umn.edu). 
 
Statement of Negative Consent: 
 
I have read the above information. If needed, I have asked questions and have received 
answers. I do not consent for my child to participate in the study. 
 
 
Signature of parent or guardian:__________________________________ 
Date:_________ 
 
 
 
Ryan Feldbrugge 
122 SpHC 
1216 Ordean Court 
Duluth, MN 55812 
feldb005@d.umn.edu 
(218) 726-6258 
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Instructions for Administration of the Instrument 
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Dear Trip-Leader, 
 
 Thank you very much for taking the time to incorporate my study into your 
trip(s).  The study will involve two surveys.  One of the surveys will be administered 
before you depart for your trip.  The second survey will be administered after the trip.  
Please follow the instructions below when administering the surveys. 
 
1. Administer the pre-trip survey on the same day you depart from camp, if possible. 
 
2. Administer the post-trip survey as soon as possible following your arrival back at 
camp. 
 
3. At the time of distribution, please verbally remind your campers that their participation 
is completely voluntary and that they make elect to not participate at any time and this 
will not be counted against them in any way. 
 
4. At the time of distribution, please also verbally remind your campers that their 
responses will be kept anonymous. 
 
5. Distribute one survey to each of your campers. 
 
6. Make sure that each camper completes their own survey. 
 
7. As the surveys are turned in, please make sure that there are no names on the surveys. 
 
8. Once the surveys are collected please return them to your program director. 
 
Thank you very much for your time and your help with this project.  If you have any 
questions, feel free to contact me, my information is below. 
 
Sincerely, 
Ryan Feldbrugge 
 
 
Ryan Feldbrugge 
122 SpHC 
1216 Ordean Court 
Duluth, MN 55812 
feldb0005@d.umn.edu 
218-726-6258 
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Appendix E 
 
Focus Group Interview Questions 
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Focus Group Interview Guiding Questions 
 
1.  Before the trip, how did you feel like you are a part of nature?   
 
2.  How much do you feel connected to nature?  
 
3.  In what ways do you relate to nature? 
 
4.  After the trip, has your feeling of connection to nature changed? 
 
5.  How has it changed? 
 
6.  In what ways are you going to connect with nature in the future now that you have 
had this experience? 
 
7.  If you feel connected to nature, how do you think you are more likely to act in 
environmentally responsible ways? 
 
